Rhodnius neglectus is a triatomine that colonizes different palm species. In this study, we aimed to describe the presence of this triatomine bug in the royal palms (Roystonea oleracea) in a rural region of the State of Goiás. Methods: Palm infestation was investigated by dissecting the palms or by using live-bait traps. Results: Two palm trees were infested by R. neglectus negative for Trypanosoma cruzi, the etiological agent for Chagas disease. In the study area, R. neglectus is frequently found in households. Conclusions: The adaptation of this species to palm trees introduced in Brazil for landscaping purposes poses another challenge for controlling the vectors of Chagas disease.
Rhodnius neglectus
(Hemiptera, Triatominae) is a triatomine bug that mainly inhabits palm trees in the Brazilian Savanna [1] [2] [3] , Pantanal, and Caatinga biomes 4 . This species is found in the palm trees of the genera Mauritia, Acrocomia, Attalea, Oenocarpus, and Copernicia 3, 5 and Roystonea and Livistona, exotic genera used for landscaping purposes in urban environments 6, 7 . In Midwestern Brazil, R. neglectus is frequently detected in wild native palm trees near reservoirs, and it is a vector of Trypanosoma cruzi (trypanosomatids), the etiological agent of Chagas disease 2, 3 . It is signifi cantly more frequent in rural households (intradomiciles) in the State of Goiás than in other regions where it has been reported 8 . This species might occasionally have high rates of T. cruzi infection in the natural environment, as has been reported in the babaçu palm (Attalea speciosa) in Uberaba, State of Minas Gerais 2 . Thus, it is considered a relevant target for research on the ecology of vectors.
The southern region of Goiás, Brazil, where the Caçu municipality is located, within the microregion of Quirinópolis, is characterized by widely deforested areas with small fragments of forest that are used for extensive monoculture plantations (e.g., sugarcane and soybeans) and livestock subsistence. Native palm trees such as gueiroba (Syagrus oleracea) and bacuri (Attalea phalerata) are widely found close to dwellings in this region, and they are used for cooking. In this study, we aimed to describe the occurrence of R. neglectus in exotic palm trees (Roystonea oleracea) in the rural areas of Caçu, State of Goiás, Brazil, where hydroelectric power plants are being built.
The Caçu municipality has 13,283 inhabitants, land area of 2,251km 2 , population density of 5.9 inhabitants/km 2, 9 , and an altitude of 486m. According to the Köppen climate classifi cation categories, the climate in Caçu is AW (A = tropical wet and W = dry or savanna climate), with two distinct seasons: dry winter and humid summer. The annual average temperature is around 21°C, and the annual average rainfall ranges between 1,200 and 1,800mm. This study was performed in two rural areas located near the Claro River: the fi rst was conducted near the hydroelectric power plant (HPP) of Caçu (18°31′46″ S and 51°09′00″ W), and the second, 35km away, near the Barra dos Coqueiros HPP (18°43′24″ S and 51°00′11′ W) 10 .
Forest fragments or palm trees in pastures were selected close to households in localities that had been subjected to deforestation for the construction of HPPs. The palm trees were randomly selected within a distance of approximately 200-500 m from the houses on the banks of the Claro River from an area that would become fl ooded in the future due to a HPP (Figure 1) . Sampling was conducted in six rural localities that were characterized by a mixture of highly anthropogenic savanna and palm swamp. for the Environment and Water Resources (Secretaria do Meio Ambiente e dos Recursos Hídricos) of the State of Goiás. The palm leaves were cut, and the leaf sheath was removed. All organic material as well as the sheaths were placed on white cloths measuring approximately 10m 2 and thoroughly searched for insects. Four Attalea phalerata, one Mauritia fl exuosa (known as buriti), and three royal palms (R. oleracea) were dissected. Furthermore, forty-one traps with chicks as live bait 11 were placed under thirteen palm trees. Two to three traps were placed in the crown of each palm during the afternoon and removed the following morning approximately 15h after each of the localities was chosen. Four specimens of gueiroba (S. oleracea) and nine specimens of A. phalerata were examined ( Table 1) .
All triatomines found were identifi ed 12 , and fresh feces were submitted to parasitological examination to confi rm the presence of trypanosomatids under light microscopy (400X magnifi cation). The entire procedure was performed at the Laboratory of Triatomines and Chagas Disease Epidemiology All the A. phalerata and M. fl exuosa specimens, as well as the palm trees sampled through the live-bait traps, were negative for the occurrence of triatomines. Two royal palms had been infested by R. neglectus. Seven nymphs and six adults were collected from one palm tree, and four nymphs were collected from the other. The global infestation rate of palms was 5.5%, and the average number of triatomines per positive palm was 8.5. The parasitological examination of fresh feces showed no fl agellate forms similar to T. cruzi. Bird feces and parrot feathers were found between the leaf sheaths in the canopy of palm trees where the insects were detected and collected. This might suggest that birds are the main food source for R. neglectus that inhabit royal palms in this region.
Information about infestation, spread, and infection of T. cruzi via triatomines in the households of the Caçu municipality is limited. Nevertheless, some data could be collected, as shown in Table 2 . Triatoma sordida, an ornithophilic species and, currently, the most captured triatomine species in Brazil according to the Chagas Disease Control Program, is predominant in this region, especially in peridomiciles. In the samples analyzed in this study, T. sordida was not identifi ed, as previously reported in palms . As revealed by the Support Center for Endemic Disease Control of Jataí, R. neglectus is the second-most captured triatomine species in this region. Moreover, this species is able to colonize peridomestic areas as well as intradomiciles ( reported in other regions of the State of Goiás 3, 8 . The royal palm is native to the Antilles; it was introduced in Brazil for landscaping purposes. In Colombia, Rhodnius prolixus abundantly colonizes plantations of Elaeis guineense, a palm tree from Africa used for the extraction of a type of oil widely used for cooking (known as dendê in Brazilian cuisine) 13 . This shows that other triatomine species can adapt to exotic ecotopes in rural and agricultural areas. In 2007, in the municipality of Araçatuba, the occurrence of R. neglectus was described to colonize R. oleracea in urban areas 6 . In 2012, specimens of the exotic palm Livistona australis were also found to be infested by R. neglectus in the town of Monte Alto, in the State of São Paulo 7 . These studies emphasize the potential for R. neglectus to adapt to new habitats.
During the dissection of the royal palms, feathers of Psittacidae species were observed, and there was no trace of remains from other vertebrates. This might be the reason for the absence of T. cruzi infection in R. neglectus, due to its probable association with birds. This palm tree is gorgeous and has a leafy canopy; thus, it is attractive to birds for nesting purposes and serves as a food source for R. neglectus. The presence of vertebrates such as mammals and birds within the palm is one of the factors for the establishment and growth of the triatomine colonies 14 . Future studies need to be performed in other seasons of the year, since the dynamics of these vertebrates is seasonal; such investigations might show associations of R. neglectus with different vertebrates present in Caçu, as reported for other regions 3, 13, 14 . In other palm species surveyed, the presence of nests and/or traces (i.e., feathers or feces) of animals were not observed.
Data of the Program for the Control of Chagas Disease 15 showed that R. neglectus is frequently found in the artifi cial environment of the region, including intradomiciles, which is consistent with the behavior of the species in the State of Goiás 8 . The proximity of palm trees to households (300-700m) is an important factor while investigating the eco-epidemiology of Chagas disease, as shown in the State of Tocantins, a state neighboring the study area of this research and Goiás 3 . This suggests that R. neglectus can invade households and thus colonize there. Royal palm trees are usually planted close to households because of their beauty and scenic value. The colonization of these palm trees, therefore, indicates a potential risk of spreading R. neglectus in nature, especially in an environment close to humans, as has been already reported 6 . In highly modifi ed areas, as those affected by the construction of two HPPs, exotic palms might play a key role in the relationship between health and environment. Exotic palm trees widely used in landscaping in urban and rural environments might represent another challenge for controlling synanthropic triatomines in Brazil.
This study strictly followed the ethical codes of Brazil. The sampling was performed in complete compliance with the Brazilian laws (license number, 0941/2008, SEMARHSecretaria do Meio Ambiente e dos Recursos Hídricos -and Goiás Environmental Agency; Case Number, 5601.03449/2007-4).
